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Thick film chip resistor and its manufacture. 



The invention relates to a method of manufacturing thick film chip 
resistors, said method comprising the foUowing steps: 

a. providing a number of contact layers on an electrically insulating substrate 

plate, 

5 b. applying a number of thick film resistance layers on the substrate plate, each of 

said thick film resistance layers being in contact with two neighbouring contact 
layers, 

c. fracturing the substrate plate into substrate rods, 

d. applying end contacts to the contact layers, and 

10 e. fracturing the rods into individual thick film resistors. 

The invention also relates to a thick film chip resistor comprising an 
electrically insulating substrate a main surface of which is provided with two contact layers 
between which a thick film resistance layer is provided, each of said contact layers being 
provided with an end contact. 

15 

Both a method of manufacturing thick film chip resistors of the type 
mentioned in the opening paragraph and thick film chip resistors thus manufactured are 
known as such, f.i. from the American Patent Specification US 5.258.738 in the name of 
20 AppUcant. This prior art document describes the use of alumina substrates of a specific type, 
which provides the fractured substrate rods soiled 'intergranular' fracture surfaces. The 
presence of such surfaces results in a better bonding between the substrate and the end 
contacts. 

The known method of manufacturing thick film chip resistors suffers from 
25 an important disadvantage. It appears that the resistance values of the individual chip 
resistors which are obtained from a substrate plate are not (almost) identical, but show a 
certain variance around a mean resistance value. In order to obtain resistors with (almost) 
identical resistance values, a so-called trimming step is necessary. By trimming a small 
amount of the resistance material is removed, preferably by means of a laser, from the 
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resistance layer. Measuring the resistance value of the individual resistors and trimming them 
to a desired (higher) value results in resistors having (almost) identical resistance values. 
However, such trimming step is rather time-consuming and costly, and the trimming activity 
should therefor be as small as possible. 



The main purpose of the invention is to reduce the mentioned disadvan- 
tage. The invention specifically aims at providing a method as mentioned in the opening 
paragraph, wherein the resistance values of individual thick film chip resistors obtained from 

10 one substrate plate show less variance around a desired resistance value. 

These and other objects of the present invention are achieved by means of 
the method mentioned in the opening paragraph, which method in accordance with the 
invention is characterized in that the thick film resistance layer of each individual thick film 
chip resistor comprises at least two separate sub layers. 

15 Experimental results have shown that separating the single thick film 

resistance layer as described in the prior art document into two or more sub layers results in 
a lower variance of the resistance values of the resistors around a certain mean value. This 
favourable effect causes a considerable reduction of the required trimming time and therefore 
results in a significant cost reduction of the known mass production process. 

20 A favourable embodiment of the inventive method is characterized in that 

contact layers and thick film resistance layers are provided on both main surfaces of the 
substrate plate. This measure causes an advantageous increase of the power dissipation of 
thick film chip resistors having the same dimensions and electrical specifications. Chip 
resistors of the preferred construction can therefor better withstand high power applications. 

25 Another favourable embodiment of the inventive method is characterized 

in that at least one of the sub layers comprises a resistive material having a positive TCR and 
in that at least one of the sub layers comprises a resistive material having a negative TCR. 
Thick film chip resistors of today generally suffer from the disadvantage that the absolute 
value of the TCR (temperature coefficient of the resistance) is rather high, typically 100 
30 ppm/'^C or more. For so-called low-ohmic resistors having a resistance value of 50 mO or 
less which are manufactured by thick film technology, the high TCR value of 500 ppm/°C or 
more causes an even more serious problem. By applying the proposed measure, TCR 
compensation is possible by using for a first sub layer a resistive material having a positive 
TCR and for a second sub layer a resistive material having a negative TCR. The TCR value 



10 
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Of the chip resistor wUl be between the TCR value of the individual sub layers. 

The invention also relates to a thick film chip resistor comprising an 
insulating substrate a main surface of which is provided with two contact layers between 
which a thick film resistance layer is provided, each of said contact layers being contacted 
with an end contact. The inventive resistor is characterized in tiiat tiie thick film resistance 
layer comprises at least two separate sub layers, which are at a distance of at least 0.05 mm. 
Using a smaller distance can result in undesired electrical contacts between the sub layers. 

Preferably both main surfaces of the substrate are provided with a thick 
film resistance layer consisting of at least two separate sub layers, which are at a distance of 
at least 0.05 mm. Another favourable embodiment of the inventive resistor is characterized in 
that at least one of tiie sub layers comprises a resistive material having a positive TCR and in 
that at least one of tiie sub layers comprises a resistive material having a negative TCR. 



15 The invention wiU be described in more detail by means of embodiments 

and the accompanying drawing, wherein 

Figures 1 schematically shows different stages in tiie method according to 

the present invention 

Figure 2 shows in a perspective view a detail of tiie substrate plate 

20 depicted in Figure 1 

Figure 3 schematically shows a number of thick film chip resistors 

according to tiie present invaition 

Figure 4 shows in a histogram the results of tiie variance in resistance 
value which is measured in mass produced tiiick film chip resistors which are eitiier 
25 manufactured in accordance witti tiie present invention (a) or manufactoired not in accordance 

with tiie present invention (b). 

It is noted tiiat tiie Figures are not drawn to scale. 



30 



The inventive metiiod is described in more detail by means of Figs 1 and 
2. Fig 1-A shows a top view of a substrate plate (1) of sintered AlA having dimensions of 
about 108 X 78 X 0.54 mm\ As shown in Fig 2, tiie substrate plate has been provided on tiie 
bottom surface witii a first number of parallel, V-shaped fracture grooves (2) (rod grooves) 
and witii a second number of parallel, V-shaped fracture grooves (3) (chip grooves). The 
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fracture grooves (2) and (3) extend substantially perpendicularly to each other and have a 
depth of approximately 0.1 mm. For clarity, only a few fracture grooves (2) and (3) are 
indicated with a dotted line in Fig 1. 

On one of the main surfaces of substrate plate (1) as shown in Fig 1-A, 

5 longitudinal contact layers (4) (see Fig 2) are provided. These layers (4) can be provided by 
means of vacuum deposition techniques, such as f.i. sputtering and metal evaporation, but 
they are preferably provided by means of screen printing. Said screen printed contact layers, 
which contain for example Ag or Pd/Ag, are fired at 850* C for 1 hour. For clarity, only 
three contact layers are shown in Fig 2. It is noted, that the contact layers can also be 

10 constructed as small, discrete area*s as shown in US 5.258.738. 

Subsequently, thick film resistance layers are provided by means of screen 
printing, which layers are also fired at 850"* C for 1 hour. The screen printing paste used for 
this purpose contains a mixture of conductive material (metal oxides as f.i, RuOj and/or 
Pb2Ru206.5), glass fritt and minor additives such as binders. The resistance value of the 

15 resistance layer strongly depend of the exact composition of said paste. 

According to an essential aspect of the present invention, these resistance 
layers comprise at least two separate sub layers (5,8) per individual chip resistor unit. For 
clarity, only two thick film resistance layers, each comprising two sub layers (5) and (8) per 
individual chip resistor unit are shown in Fig 2. It is noted that in principle the row order of 

20 steps a (providing contact layers) and stq) b (applying thick film resistance layers) can be 
reversed. However, the method in which the contact layers are provided on the substrate 
before the thick film resistance layer are applied is preferred. 

In case that both sub layers contain the same resistance material, these 
layers can be printed in one and the same screen print step. However, according to a 

25 preferred embodiment of the present invention, the two sub layers are provided in two 

different print screen steps, using two types of resistance material. In the preferred embodi- 
ment, the one material comprises a resistive material having a positive TCR and the other 
material comprises a resistive material having a negative TCR. By using this embodiment of 
the invention, the TCR of the thick film chip resistor is relatively low, which is seen as an 

30 important advantage. 

According to another preferred embodiment of the present invention, the 
same procedure of applying contact layers and resistance layers comprising at least two sub 
layers is also executed on the other main surface of the substrate plate. 

After the contact layers and the thick film resistance layers have been 
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provided on one or both of the main surfaces of the substrate plate (1), a protective coating 
covering the resistance layers can be appUed, f.i. by screen printing (not shown). 
SubsequenUy the substrate plate (1) is broken at the fracture grooves (2) (rod grooves) to 
form rods (6) (see Fig. 1-B). Next, a thin layer of Ni is deposited on the fracture surfaces by 
5 means of a vacuum deposition technique, such as f.i. evaporation or sputtering. 

Subsequently, a thicker layer of Ni is provided on said first layer by means of electroplating 
and a solder layer is appUed onto the Ni-layers. It is also possible to use a dipping process 
for this purpose by dipping the fracture surfaces into a conductive paste which contains f.i. 
Ag or Ag/Pd, so that the fracture surfaces become covered by such paste. In such dipping 
10 process the substrate rods need to be fired for one hour at about 580»C in order to consoU- 
date the conductive paste as a layer on the fracture surfaces. The thus formed end contacts 
are electrically conductively connected to the contact layers (4). Finally, the rods (6) are 
broken along the fracture grooves (3) (chip grooves) into individual thick fUm chip resistors. 
In Fig. 1-C, only a few of these resistors are schematically shown. In total, approximately 
15 1800 thick film chip resistors having dimensions of 1.6 x 3.2 x 0.54 mm' can be manufac- 
tured from said AI2O3 substrate. 

Fig 3 shows a cross sectional view and a top view of several types of 
thick film chip resistors, most of them according to the present invention. These resistors 
comprise an electrically insulating substrate (11) of alumina. Contact layers (12) and thick 
20 film resistance layers comprising at least two separate sub layers (vide infra) are present on 
one or both main surfaces of substrate (11) as depicted in Fig 3-A resp. Fig 4-B. A screen 
printed protective layer (13) fully cover the resistance layer. U-shaped metalUc end contacts 
(14) are in dectrical contact with contact layers (12). 

Figs 3-C, 3-D, 3-E and 3-F give a top view of the resistor type as shown 
25 in Figs 3-A and 3-B. For clarity, the protective layer (13) is omitted in Figs 3-C, 3-D, 3-E 
and 3-F. As shown in these Figs, the resistance layer of various embodiments according to 
the present invention comprise respectively two, three or even four sub layers (15,16,17,18) 
having a thickness of about 10 micrometer. These layers are at a distance of at least 0.05 
mm in order to avoid undesired electrical contact between neighbouring sub layers. The 
30 embodiment according to Fig 3-C having only a single resistance layer is not according to 

the present invention. 

Figure 4 shows a histogram in which the frequency (F) of the individual 
resistors having a certain resistance value (kQ) is depicted. For this experiment 120 resistors 
of the type shown in Fig 3-A were manufactured, either according to the presenUy claimed 
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inventive method (series a, left histogram) or not according to the present invention (series b, 
right histogram). The standard deviation of the a-series was about 4.4%. The standard 
deviation of the b-series was about 5.2%. These results (an 20% improvement) unambigu- 
ously demonstrate the effect of the present invention. 

5 In summary, the present invention provides an improved method of 

manufacturing thick film chip resistors in mass production. By applying two or more 
resistance layers per chip resistor, less variance in the eventual resistance value is obtained if 
the resistors are manufactured in mass production using substrate plates. Less variance in the 
resistance value implies less trimming activity, which leads to a considerable cost reduction. 

10 Moreover, the use of two or more sub layers enables application of TCR compensation. 
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CLAIMS: 



1. Method of manufacturing thick film chip resistors, said method compris- 

ing the following steps: 

a. providing a number of contact layers on an electrically insulating substrate 

plate, 

5 b. applying a number of thick film resistance layers on the substrate plate, each of 

said thick film resistance layers being in contact with two neighbouring contact 
layers, 

c. fracturing the substrate plate into substrate rods, 

d. applying end contact to the contact layers, and 

10 e. fracturing the rods into individual thick film chip resistors, 

characterized in that the thick film resistance layer of each individual thick film chip resistor 
comprises at least two separate sub layers. 

2. Method according to claim 1, characterized in that contact layers and 

thick film resistance layers are provided on both main surfaces of the substrate plate. 
15 3, Method according to claim 1 or 2, characterized in that at least one of the 

sub layers of the thick film resistance layer comprises a resistive material having a positive 
TCR and in that at least one of the sub layers comprises a resistive material having a 
negative TCR. 

4 Thick film chip resistor comprising an electrically insulating substrate a 
20 main surface of which is provided with two contact layers between which a thick film 

resistance layer is provided, each of said contact layers being provided with an end contact, 
characterized in that the thick film resistance layer comprises at least two separate sub layers, 
which are at a distance of at least 0.05 mm. 

5 Thick film chip resistor as defined in claim 4, characterized in that both 
25 main surfaces of the substrate are provided with a thick film resistance layer comprising at 

least two separate sub layers, which are at a distance of at least 0.05 mm. 
g Thick film chip resistor as defined in claim 4 or 5, characterized in that at 

least one of the sub layers comprises a resistive material having a positive TCR and in that at 
least one of the sub layers comprises a resistive material having a negative TCR. 
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The invention relates to a method of manufacturing thick film chip 
resistors, said method comprising the following steps: 

a. providing a number of contact layers on an electrically insulating substrate 

plate, 

5 b. applying a number of thick film resistance layers on the substrate plate, each of 

said thick film resistance layers being in contact with two neighbouring contact 
layers, 

c. fracturing the substrate plate into substrate rods, 

d. applying end contacts to the contact layers, and 

10 e. fracturing the rods into individual thick film resistors. 

The invention also relates to a thick film chip resistor comprising an 
electrically insulating substrate a main surface of which is provided with two contact layers 
between which a thick film resistance layer is provided, each of said contact layers being 
provided with an end contact. 

15 

Both a method of manufacturing thick film chip resistors of the type 
mentioned in the opening paragraph and thick film chip resistors thus manufactured are 
known as such, f.i. from the American Patent Specification US 5.258.738 in the name of 
20 Applicant. This prior art document describes the use of alumina substrates of a specific type, 
which provides the fractured substrate rods so-called 'intergranular' fracture surfaces. The 
presence of such surfaces results in a better bonding between the substrate and the end 
contacts. 

The known method of manufacturing thick film chip resistors suffers from 
25 an important disadvantage. It appears that the resistance values of the individual chip 
resistors which are obtained from a substrate plate are not (almost) identical, but show a 
certain variance around a mean resistance value. In order to obtain resistors with (almost) 
identical resistance values, a so-called trimming step is necessary. By trimming a small 
amount of the resistance material is removed, preferably by means of a laser, from the 
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resistance layer. Measuring the resistance value of tlie individual resistors and trimming them 
to a desired (higher) value results in resistors having (almost) identical resistance values. 
However, such trimming step is rather time-consuming and costly, and the trimming activity 
should therefor be as small as possible. 

5 

The main purpose of the invention is to reduce the mentioned disadvan- 
tage. The invention specifically aims at providing a method as mentioned in the opening 
paragraph, wherein the resistance values of individual thick film chip resistors obtained from 

10 one substrate plate show less variance around a desired resistance value. 

These and other objects of the present invention are achieved by means of 
the method mentioned in the opening paragraph, which method in accordance with the 
invention is characterized in that the thick film resistance layer of each individual thick film 
chip resistor comprises at least two separate sub layers. 

15 Experimental results have shown that separating the single thick film 

resistance layer as described in the prior art document into two or more sub layers results in 
a lower variance of the resistance values of the resistors around a certain mean value. This 
favourable effect causes a considerable reduction of the required trimming time and therefore 
results in a significant cost reduction of the known mass production process. 

20 A favourable embodiment of the inventive method is characterized in that 

contact layers and thick film resistance layers are provided on both main surfaces of the 
substrate plate. This measure causes an advantageous increase of the power dissipation of 
thick film chip resistors having the same dimensions and electrical specifications. Chip 
resistors of the preferred construction can therefor better withstand high power applications. 

25 Another favourable embodiment of the inventive method is characterized 

in that at least one of the sub layers comprises a resistive material having a positive TCR and 
in that at least one of the sub layers comprises a resistive material having a negative TCR. 
Thick film chip resistors of today generally suffer from the disadvantage that the absolute 
value of the TCR (temperature coefficient of the resistance) is rather high, typically 100 

30 ppm/°C or more. For so-called low-ohmic resistors having a resistance value of 50 mil or 
less which are manufactured by thick film technology, the high TCR value of 500 ppm/'C or 
more causes an even more serious problem. By applying the proposed measure, TCR 
compensation is possible by using for a first sub layer a resistive material having a positive 
TCR and for a second sub layer a resistive material having a negative TCR. The TCR value 
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of the chip resistor will be between the TCR value of the individual sub layers. 

The invention also relates to a thick film chip resistor comprising an 
insulating substrate a main surface of which is provided with two contact layers between 
which a thick film resistance layer is provided, each of said contact layers being contacted 
5 with an end contact. The inventive resistor is characterized in that the thick film resistance 
layer comprises at least two separate sub layers, which are at a distance of at least 0.05 mm. 
Using a smaller distance can result in undesired electrical contacts between the sub layers. 

Preferably both main surfaces of the substrate are provided with a thick 
film resistance layer consisting of at least two separate sub layers, which are at a distance of 
10 at least 0.05 mm. Another favourable embodiment of the inventive resistor is characterized in 
that at least one of the sub layers comprises a resistive material having a positive TCR and in 
that at least one of the sub layers comprises a resistive material having a negative TCR. 



15 The invention will be described in more detail by means of embodiments 

and the accompanying drawing, wherein 

Figures 1 schematically shows different stages in the method according to 
the present invention 

Figure 2 shows in a perspective view a detail of the substrate plate 
20 depicted in Figure 1 

Figure 3 schematically shows a number of thick film chip resistors 
according to the present invention 

Figure 4 shows in a histogram the results of the variance in resistance 
value which is measured in mass produced thick film chip resistors which are either 
25 manufactured in accordance with the present invention (a) or manufactured not in accordance 
with the present invention (b). 

It is noted that the Figures are not drawn to scale. 



30 The inventive method is described in more detail by means of Figs 1 and 

2. Fig 1-A shows a top view of a substrate plate (1) of sintered AI2O3 having dimensions of 
about 108 X 78 X 0.54 mm\ As shown in Fig 2, the substrate plate has been provided on the 
bottom surface with a first number of parallel, V-shaped fracture grooves (2) (rod grooves) 
and with a second number of parallel, V-shaped fracture grooves (3) (chip grooves). The 
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fracture grooves (2) and (3) extend substantially perpendicularly to each other and have a 
depth of approximately 0.1 mm. For clarity, only a few fracture grooves (2) and (3) are 
indicated with a dotted line in Fig 1. 

On one of the main surfaces of substrate plate (1) as shown in Fig 1-A, 
longitudinal contact layers (4) (see Fig 2) are provided. These layers (4) can be provided by 
means of vacuum deposition techniques, such as f.i. sputtering and metal evaporation, but 
they are preferably provided by means of screen printing. Said screen printed contact layers, 
which contain for example Ag or Pd/Ag, are fu-ed at 850** C for 1 hour. For clarity, only 
three contact layers are shown in Fig 2. It is noted, that the contact layers can also be 
constructed as small, discrete area's as shown in US 5.258.738. 

Subsequently, thick film resistance layers are provided by means of screen 
printing, which layers are also fired at 850*" C for 1 hour. The screen printing paste used for 
this purpose contains a mixture of conductive material (metal oxides as f.i. RUO2 and/or 
Pb2Ru206j), glass fritt and minor additives such as binders. The resistance value of the 
resistance layer strongly depend of the exact composition of said paste. 

According to an essential aspect of the present invention, these resistance 
layers comprise at least two separate sub layers (5,8) per individual chip resistor unit. For 
clarity, only two thick film resistance layers, each comprising two sub layers (5) and (8) per 
individual chip resistor unit are shown in Fig 2. It is noted that in principle the row order of 
steps a (providing contact layers) and step b (applying thick film resistance layers) can be 
reversed. However, the method in which the contact layers are provided on the substrate 
before the thick film resistance layer are applied is preferred. 

In case that both sub layers contain the same resistance material, these 
layers can be printed in one and the same screen print step. However, according to a 
preferred embodiment of the present invention, the two sub layers are provided in two 
different print screen steps, using two types of resistance material. In the preferred embodi- 
ment, the one material comprises a resistive material having a positive TCR and the other 
material comprises a resistive material having a negative TCR. By using this embodiment of 
the invention, the TCR of the thick film chip resistor is relatively low, which is seen as an 
important advantage. 

According to another preferred embodiment of the present invention, the 
same procedure of applying contact layers and resistance layers comprising at least two sub 
layers is also executed on the other main surface of the substrate plate. 

After the contact layers and the thick film resistance layers have been 
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5 

provided on one or both of the main surfaces of the substrate plate (1), a protective coating 
covering the resistance layers can be applied, f.i. by screen printing (not shown). 
Subsequently the substrate plate (1) is broken at the fracture grooves (2) (rod grooves) to 
form rods (6) (see Fig. 1-B). Next, a thin layer of Ni is deposited on the fracture surfaces by 
5 means of a vacuum deposition technique, such as f.i. evaporation or sputtering. 

Subsequently, a thicker layer of Ni is provided on said first layer by means of electroplating 
and a solder layer is applied onto the Ni-layers. It is also possible to use a dipping process 
for this purpose by dipping the fracture surfaces into a conductive paste which contains f.i. 
Ag or Ag/Pd, so that the fracture surfaces become covered by such paste. In such dipping 

10 process the substrate rods need to be fired for one hour at about SSO'^C in order to consoli- 
date the conductive paste as a layer on the fracture surfaces. The thus formed end contacts 
are electrically conductively connected to the contact layers (4). Finally, the rods (6) are 
broken along the fracture grooves (3) (chip grooves) into individual thick film chip resistors. 
In Fig. 1-C, only a few of these resistors are schematically shown. In total, approximately 

15 1800 thick film chip resistors having dimensions of 1.6 x 3.2 x 0.54 mm^ can be manufac- 
tured from said AI2O3 substrate. 

Fig 3 shows a cross sectional view and a top view of several types of 
thick film chip resistors, most of them according to the present invention. These resistors 
comprise an electrically insulating substrate (11) of alumina. Contact layers (12) and thick 

20 film resistance layers comprising at least two separate sub layers (vide infra) are present on 
one or both main surfaces of substrate (11) as depicted in Fig 3-A resp. Fig 3-B. A screen 
printed protective layer (13) fully cover the resistance layer. U-shaped metallic end contacts 
(14) are in electrical contact with contact layers (12). 

Figs 3-C, 3-D, 3-E and 3-F give a top view of the resistor type as shown 

25 in Figs 3-A and 3-B. For clarity, the protective layer (13) is omitted in Figs 3-C, 3-D, 3-E 
and 3-F. As shown in these Figs, the resistance layer of various embodiments according to 
the present invention comprise respectively two, three or even four sub layers (15,16,17,18) 
having a thickness of about 10 micrometer. These layers are at a distance of at least 0.05 
mm in order to avoid undesired electrical contact between neighbouring sub layers. The 

30 embodiment according to Fig 3-C having only a single resistance layer is not according to 
the present invention. 

Figure 4 shows a histogram in which the frequency (F) of the individual 
resistors having a certain resistance value (kQ) is depicted. For this experiment 120 resistors 

ifarturprl ^*irhpr arrnrrlino to the. nre.sent.lv claimed 



wo 98/38652 ^ PCT/1B98/00133 

inventive methcxl (series a, left histogram) or not according to the present invention (series b, 
right histogram). The standard deviation of the a-series was about 4.4%, The standard 
deviation of the b-series was about 5.2%. These results (an 20% improvement) unambigu- 
ously demonstrate the effect of the present invention. 

5 In summary, the present invention provides an improved method of 

manufacturing thick film chip resistors in mass production. By applying two or more 
resistance layers per chip resistor, less variance in the eventual resistance value is obtained if 
the resistors are manufactured in mass production using substrate plates. Less variance in the 
resistance value implies less trimming activity, which leads to a considerable cost reduction. 

10 Moreover, the use of two or more sub layers enables application of TCR compensation. 
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CLAIMS: 



1. Method of manufacturing thick film chip resistors, said method compris- 
ing the following steps: 

a. providing a number of contact layers on an electrically insulating substrate 

plate, 

5 b, applying a number of thick film resistance layers on the substrate plate, each of 

said thick film resistance layers being in contact with two neighbouring contact 
layers, 

c. fracturing the substrate plate into substrate rods, 

d. applying end contact to the contact layers, and 

10 e. fracturing the rods into individual thick film chip resistors, 

characterized in that the thick film resistance layer of each individual thick film chip resistor 
comprises at least two separate sub layers. 

2. Method according to claim 1, characterized in that contact layers and 
thick film resistance layers are provided on both main surfaces of the substrate plate. 

IS 3. Method according to claim 1 or 2, characterized in that at least one of the 

sub layers of the thick film resistance layer comprises a resistive material having a positive 
TCR and in that at least one of the sub layers comprises a resistive material having a 
negative TCR, 

4. Thick film chip resistor comprising an electrically insulating substrate a 
20 main surface of which is provided with two contact layers between which a thick film 

resistance layer is provided, each of said contact layers being provided with an end contact, 
characterized in that the thick film resistance layer comprises at least two separate sub layers, 
which are at a distance of at least 0.05 mm. 

5. Thick film chip resistor as defined in claim 4, characterized in that both 
25 main surfaces of the substrate are provided with a thick film resistance layer comprising at 

least two separate sub layers, which are at a distance of at least 0.05 mm. 

6. Thick film chip resistor as defined in claim 4 or 5, characterized in that at 
least one of the sub layers comprises a resistive material having a positive TCR and in that at 
least one of the sub layers comprises a resistive material having a negative TCR. 
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